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(54) TWO-LAYER STRUCTURE PARTICULATE COMPOSITION AND LITHIUM ION 
SECONDARY CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve stability at high temp, without depending on the 
specific surface area of active particles by forming a center layer comprising lithium nickel 
multiple oxide and a surface layer comprising lithium cobalt multiple oxide and specifying the 
cobalt/(nickel + cobalt) atomic ratio from the particle surface to a specified depth. 
SOLUTION: A slurry is prepared by dispersing a nickel hydroxide powder in water, and a cobalt 
salt soin. and a caustic alkali solution are continuously added to the slurry in the presence of 
ammonium ion to effect the reaction to coat the surface of nickel oxide particles with cobalt 
hydroxide. The obtd. particles are mixed with lithium hydroxide and calcined to obtain a 
particulate compsn. of a two-layer structure having 3 to 1 00u.m average particle size. The obtd. 
particle has the center layer of lithium nickel multiple oxide and the surface layer of lithium 
cobalt multiple oxide and has 0.2 to 1 atomic ratio of coba]t/(nickel + cobalt) from the particle 
surface to 0.1 |xm depth. 
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h / ( - y ysv+ h ) 0 . 2-1 cr>%m 

[ff*3B2] ( I ) 

Li p Ni,. x A x O y 

(i£cK Ate. B, Mg, A 1 „ Si, Sc, Ti, 
V, Cr, Mn, Fe, Co, Cu, Zn, Ga, Y, 
Zr, Nb, Mo, Ru, Sn, Sb, La, Ce, P 
r, Nb, Hf, Ta&VPbiOaSlffJ&^SfJjft* 
5lw3r<fcfcl80>7G**5i5tf\ pteO. 90 — 1. 10 
^leHOifcSr^t, xteO — 0. 2 5^tgfflOSSjS:^ 
L, ytel. 825-2. 3 <DiSH^l$r£^-f „ ) T«l 

[ff*If 3 ] 5feffig**-fet (ID 
L i q Co, _ a Z a O b 

(*f» Zte. B, Mg, Al, Si, Sc, Ti, 
V, Cr, Mn, Fe, Ni, Cu, Zn, Ga, Y, 
Zr, Nb, Mo, Ru, Sn, Sb, La, Ce, P 
r, Nd, Hf, Ta25.t/PbJ:'9^Sff* 1 ^3l(fft5 
^< 1 »*>7G**jST$\ qteO. 9 0-1. 10 
<7)iSH<7)i$:£^L, ateO — 0. 2 5 cDtSfflcDi&Srif; 
L, btel. 82 5 — 2. 3 CDlffiHiOScSr^c ) T"^ 

[ft*3H4 ] TiMFFfi** 3 — 1 0 0 ju mTft 0 , *tt 

[ft&s 5 ] nsm i a&>6 4 <n\yfiu^\i^SBm 2 a« 

-f si-yriJeWfi. 
[00 0 1] 

[0 0 0 2] 

yay, phs, BRWiS^Etcttffl^Tv^u^^ 
>f 3f>~iJcWl!lK*Stt*jE(ia««i: LTi£^aa$ix 

c o o 2 mm&y&f&b y f-^A-acwrajsft*^ 
mm j oebnl 7tM#^, whbshjj. ,jv^fif§, urea 



i/^—f/P ■ Jtf - ■ -fe? 5 y? ■ VIM if-( 

— • ^"7" • j^-W^V (Journal of the 
Ceramic Society of Japa 
n) , glOlt, ®1 1 5 9—116 3M (1993 
^) ti5tlS*lTV^ £3^. L i M0 2 (3ft*. M 
{±s Cr, Mn, Ni, Fe, CoXtiVffcS. ) T 
*b£*LS — a^^JftrO— -3t*-)t> L i C o o 2 

[0003] i<oia*uf-^^.y^nii-&iWBHi* 

^sa{t^^»iWttM& k# l *: & co*qeK § tix v > 
[0004] y f"? a - >y trjuMSMimnm&zmk 

^fzijiObLXit, «pBPF4 - 3 2 8 2 7 8#fi«B 

Li x M0 2 (M(±S^JS^^-f" 0 0. 0 5^x 
<1. 10)-C**>3*L, LiCO 3 Mi* ! 0. 5- 

1 5fi*%T-*-&€t0^1EttSilTV^ o 

[000 5] ttz. ^MT6-1 509 2 9^$gt= 
te, Na, KC0d^>^< bi> lS^#tfL i N i 0 2 
3fi«EaS*lTV^. ^HBES6 2-2 5637 
SWT 5-364 1 1 ^fg, - 3 0 7 1 5 0 

^flttt, Co, V, Cr, Fe, P, B, Si, M 
o, W^£c7)7uSt£-i-tf L i N i 0 2 j&qStt^ttrv^. 

CDtLX, nm^7 - 1 0 5 9 0#4HBte«, -Wfi'F 
*U //mJJlT<50~^JJJl±<7)m^4^^^§ L i N i O 

2 w^m^^-o^ ^^ol i n i o 2 

[0006] L^L, icoi-5fc:Lr3c»SfL/;Uf"> 
A— -y Z fflv ^T»f^ L^€?f -5 T 

lt v^s i t&*(^a nmmmco y 

^-SP^W, ^'xltL, «i^rtJ±^'±#LT, 
t, W8-1 3 8 6 7 O^fgtfi, 

Trv^w.iWM (l i n i o 2 ) ffijfccommmza^/i' 
bcr>io^mm.com^7iMcommco»^mb L*:i>m 
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mtm < , H«tc*<7)- -y ^/WlStTft Bfritff 0 . 2 
[00 08] 

j§E<0^»**/htefUi. Sit 5 ± 5 & U A« 

* y-»«ffi*iiflw* c t & s w t ir-ft , 
[0009] j; o saute!*, y ^a - . y r/vm&mR. 

£U «fis»rtwjEft^±#tr. m^sss-t ftfc 

%&tZM^<-ttiiX£\\ L*»U —ftfc. 
^■fcfcSHWfc/hS^ftfc Stt. ftft«8*aH£"F$- 

tft„ fct, Ztibrttt&.w^yxnktutemftffi 
x-fo-^tz. 

[0 0 10] UfrU #SWH#S>tt. JS80H£P<Ott* 
[0011] 

tw^^ y ^ A n - y yiVW&Wimfr 4> 
'Ml t y -f-^ A a ) h *^tWHto&*Sr £ SIMM t £ 4B 

/ ( - -y ^+ ay^P f- ) MTlttf 0 . 2 — 1 totEBIte 

[0 0 12] *56Wfc:*JV^tt, tp'Cimifi-HB^ 
( I ) 

LipNi!_ x A x O y 

Att, Mg. A 1 , Si, Sc. Ti, 
V. Cr. Mn, Fe. Co. Cu, Zn, Ga. Y. 
Zr, Nb, Mo. Ru, Sn. Sb, La, Ce, P 
r. Nb. Hf. TaSVPbiO^SPii^Ilfill. 
^< lacOTaRtS^. Pi40. 9 0-1. 10 
^JSHcoiSc^^L. x(i0-0. 2 5^tgH«15;Sr7K 
U ylil. 82 5-2. 3 coVmett&rti-. ) XM 



*«hr^ (in 

Li, Co, _ . Z a O b 

(3e+. ZJi. B. Mg. A 1 . Si. Sc. Ti. 
V. Cr. Mn. Fe. Ni. Cu. Zn. Ga. Y. 
Zr, Nb. Mo. Ru, Sn. Sb. La. Ce. P 
r. Nd. Hf. TaSlfPb J; 9 ! 3r4!&&»4>»tf;h.* 
4*5: < 1 1 l«07C»$r^-r<, q{40. 9 0 — 1. 10 

<?D3SH<o!a&^u a(±o— o. 2 5comm<om.i^ 

L. bfil. 825 — 2. 3<7)KB<59ifc£^-f\ ) 
;b$:ftft 'J -J^A- >y *-;Hi»ffc!Hj*>4>=fir & ; t * s if 

[0013] Mte. *^HjteJ: ft y^A>f *>~&.m 

[0014] 

ttffl^te^v ^TP L < fMHJW-S . *^BHte i £S^« 
•Cftof . «f't>W« y ^-^A - -y y/H[-&»ftSBrt»'3«r 

[0015] *%BJte J: S 2 Jlffi^S^fflfiScWi:. 2 

. y f- 1 ^ a - .y "nvm^mAYMt^^h —w&* x 
h ft * y ^ a ay ^ Mfr&nflsfta 1 1 *ft 

ti. aatwfc«ffitfc ft ; t * tv ^. l^l. m 

[0016] J:ftJJBS^««Bl^wjg«^ 

§§{±. mmzti&i><vxi±^tf, y^-^A-f 

113—1 0 0umX'for>X, SS« WteI$ttT"fc ft £ t * s 

ffiL^. i ^ i 3 k . m.Tvmt&mmmmzmvix 

-Tftit^T'^ftW^^Li^ ^f^ftffi 
*« 3 mafeSTCft ft t § ti. y A-f 7tyLZ<k9ffl.cr> 

*°y rn ei/ ?)i^ft(?)Mtt7 ^( ;ia*^ 

4itft*3^^fcft^T\ 4fit<^rV\ «f(c. *»BH 
teiftli^-«ffl)5S;^«^:^§{±. »4L<«. 3-5 0 
xzmOlEHT&O. Jti>*F4L<ii. 5-30^m<7)iE 
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[0017] t*>u smizmtx. mmmmm^ 

0 , L<{4. Hfc* ( I ) 
Lip Ni, _ x A x O y 

(5frf. Ati. B, Mg, A 1 . Si. Sc. Ti. 
V, Cr. Mn, Fe. Co. Cu, Zn, Ga. Y. 
Zr, Nb, Mo. Ru. Sn. Sb. La. Ce. P 
r. Nb. Hf. Ta&t*Pbi9fc*»*»£>»tf;ft.* 
il«3r< tt»iatf05at*^. piiO. 9 0—1. 10 
<7)i»7)ft£^L. xli0-0. 2 5<7)iSH«»£^ 
L. yi±l. 82 5 — 2. 3<7D«ffl<Z>ia£S^\ > "C* 

[0 0 18] flfctf. ^-co 
^HW^ U A a; ^ h^lM^fe^ 0 , » £ L 
<ii. -JRaS (II) 
L i q Co, _ a Z a O b 

(*f» Zt±. B. Mg. Al. Si. Sc. Ti. 
V. Cr. Mn. Fe. Ni. Cu. Zn. Ga. Y. 
Zr. Nb, Mo. Ru. Sn. Sb. La. Ce. P 
r. Nd. Hf. Ta,RXfPb£*)%:im*L>M&tlZ> 
^< 1 »*>7G**jST$\ qliO. 9 0-1. 10 
^iSH^ifcSr^L. a(i0- 0. 2 5<7)tgffl<7)$c£iS 
L. b(il. 82 5 — 2. 3 (JDlffiHiOScSr^c ) T"^ 
;fr $ & U f - -7 A a; b »&fflM YMfr fe & •§> , 

[0019] JJEHR^ ( I ) Stf ( I I ) tfcWC, 
xXJ±a#0~0. 2 5tfO«EH^*S ± 3#6£PRfflJ« 
ft* U ^^A>f 3j-^~i>t«ffi(c4Jtt*iE«fiSH9W4: LX 

J&^&S. UpU xMa^'O. 2 5£iS;t&fc§: 

[0020] i s 2 mmmmmmmt . ± 
& l Jt j; 5 tc » 'Sr/um&sti fe & £ * 

'km b U f-*7 A 3 ; ^ a^-gjffcft** £■ & ^ffig t 
fe&9. U-f-^A^.y^m^»fl3BH4, 19 

0mAh/glil±(7)sV^St*^fiS:*^^t«c7). ft 

b^is«4. ffimmmtfv mm&m. 

ILfti 0 tl£<. 1 5 OmAh/gSSTftStf, 
[ 0 0 2 1 ] fiP*>. .fc&J^JWtJSGfrPttll 



JEfc, ±IE2Ji«^a^ttffi^fti4. 
O^c&l^J fW-y ^/b^K^ftSr^'kilt LT* 

[00221K *5SHfc J: « 2*«aBfi^«tt 
fiicft* l/f"7.M *>-ZlijC«?ft«0jEflK?Hrtti: LTfflU 

[0023] *S|HH^*5^T. ^MJifc^JltfOiaDii: 
*'&Ji?)Jt*£3K L. SKl£5&ft£S 

cowMwmzji'ox, nmcoitm^m^hz t&x% 

fo ( C o + Z ) i: tf>i|l«Jico— >y drjVWT t Am=F<r>m^ 
WccDm (N i + A) . BP*>. afeMJgcT) (Co + ZZ/cf 
^JBO (N i +A) S^f-Jtti. 3^. 5/100-50 
/l 0 0<0«Hfc*0» #T4L<£i. 10/10 0-3 
0/1 0 0<7)$EHt&§ 0 

[0024] ^muzx h iwmw&-^$mM\zn\^ 

( - - y + r? h ) Efrtttf 0 . 2-1 ^$EHt;ab 

mi&sEm&mwkLxm^&ztizX'ox, smt-t 

b / ( - - y yjv+ a J sVb b ) M^jm 0 . 3-1 CDiSH 

t*£ifc3ii*jff4L<. set. o. 5— iv>mmizfo& 
[0025] *mu,zx h 2mmw&TmmM 

L i /S^cOjrb. mh, Li/ ( N i + A ) M^Jfcfi* 1 T 

S^*. L^L. Li/ ( N i + A ) M^it^' 1 f^V^N 

0. 9 0—1. 1 0<DmM&m.X'$>&<, 
[0026] fflttz* *?muz «t 5 2JW«fift : F««l« 

ftt^^Ttt. mrie^ (in -c^bSfL* 'jfw^ 

^^MI^lMfclH«±, 31«, ColR^fcZJR^OSltW 
L i JS^Xbb. flP*>. L i / ( C o + Z ) M^Jt^' 
l^**^*l»^«^IWISBl'C'**» BP^. q=l 
•Cft&3& 1 . L^L. L i / ( C o + Z ) m=?tt& 1 T-^r 

{40. 9 0—1. 1 ocoffiScrMrcfoz. 
[0027] *56W(C J: 6 2iS«jt&^fflfi£ft«4. M 
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m. okcvzo «£ ~> tsbi-t s i fc * . 

^ISJS^T^itU^. *ffi#>£> 0 . 1 jul m<7M 
0 . 2-1 C0IEH t» * *MK «t & 2 if tSjtgff 
[0028] ( 1 ) tKK^- •/ ^/K0«***fc:4MftL 

& i t iz j: -j t . *iMt- -/ yivmtT^mmiz* 
[0029] ( 2 ) jjEfc mm^mzx. *BHt- ^ 

[0030] i s y -j-tyj^-i •xy-immiz. 

±j* Life J: a =flr 2 WflW?««i^»iEfl^i«A fc L 

[0031] y f-^A>f ^yzi^tio- 0iJSria i tcis 
~^3^irLxM\^Lxm.m^is4^{zsR^tixi3 

Lxnmm o - mstssRSfix . mmmxzi ttz 
asssx *}v*?~ i ±i e y - h * 6 mf 8 6 tsi 

[0032] *«qBtcj: hm^wmmii. zmzmm 
m. tumm. icmm&m&u mmtx^mtL. z 
mm. x^yvxx-vis^fy^&mmmk 

4^. ±Mttmzm®m. mw&mztinmmL. -& 
mzmtx. mseTtzMsmLx * 3EmtLx 

[0033] IMZWGfflt LXIZ. V +??J*4 

[0034] ±$i^mizmfh±immmcom^mit. 
mz. m&2ti&t><o"Cii&\*&. mm. 1-5011 
%mitL<. mz. 2-3 onA%<7)mmmit l 
v\ t@smi>. mz. mmziv?. mm. 

yy. ^'Jh'^r^- >v. Juv^y^^-iv^iVo 
—X. h H'ndf-^TntVUr/l-n— X, B£-fe;Pn— 

/l/h°nUFy, Tl77/Wnxfyy, ^y^yftf 



7nti/y-y'xy*i^ft (epdm) , XfV-fcvit 

E P DM, X-f-]yy-y"^i>'^y a'M.^ ^>J/^y'X 

fc tPX'% z\frt>\±. m&xmm lx t «t < , 2«m 

W(c, B^S^v^**, M^. 1 — 5 0Si%cotE 
mxfo"). *T4L<(i. 2 — 3 0**%<7D4gHT'*>&. 
[003 5] ^SWIWi, d&SizmtX. jESJSHrtttt 

ia-^$ixs„ ^ffiUkL-rti. yf-^A-f^-y-^mvi 

»fcBBS&S*i^r^*«» M?S, 0-3 0fii%cDlE 

[0036] *f6BBt J:S y^^A-f *y-&wmz& 
^X. tit Ltii, fig*, yf">A-f^-y-^«?fi^ 

f±*v^. CTx.tf. y^-^A. y^-^A-^#. xfyi/ 

m^tch y- vm^mm^mfh z. t ffix-% h . 

[0037] jEffaVfl«fc«, il^. **#:±tfM 
$fL^o *«#:fcLT{i. m££iLh%><?yX\$ti: 

£„ 

[0038] ifc. ^*n3B5a*>. fie*i Osu^tiTv^ 
h^cDXfotan:. \vnrc\>iL\w. mm. rnti^ 

7?hym. 1, 2-So*h^x?>^J:a& 

:?/M-n y yffiy A^oWBttu 

{±, rKyrnhfl^y^ia'Sr^W^MS 

[0039] 

( - - y jrtV + rJMVp h ) M^it^ 0 . 2-1 <nmffiz.t> 

v. ^mm^zxhv^^y^ ^y^mmn. zcoxo 
i><7>X'$>&<, 

[0040]i-?t> *W*mzi;iv^2±-l*y~iX 
minz^nis. #?i<mmm±. m^z&nztifzm^z 

m^m-im^MzmML. m%. ±mi^mmiz. 

itMMM^±% ^'Jf^Ax 7 fMB&miMfe 
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[004 1] i s 'J f">A>f jj-^racWMi, 

yfl. h'-f^A-h*-, jfoHrrH:, fg^x-;< 

[0042] 
[0043] HJfiCT 1 

Mfci-bv^^mmzmmmzmm. ^mtx. — & 

2 KSS"*-. 

[0044] ZCOmfc<?)7kWit— -/ ^/H 8 . 54gJ 
1 . 0 L^i(7)^'^Xt-^-cff07R0 . 1 LfcfrifcL 
t^5'J-6ftft. im^'J-C, T^-^A^ 
vffffiT, WKa^hzRiffSE ( 1 ■ 1 
7. OmL^te, tf— £*H!U£flL «#L^" 

6 , mmtfx £ o . 5 L/*«w^tT x^'j -c«ea 

A*i§?8 (o.ii ^;k/L ) l . o 

[0 0 4 5] £cott**X*E3f#0fLfcfc£*, 03 
t^-r i -5 fc. /Rlg-ft- (OH) 2 )»f 

[0 0 4 6] ifc, 05fc*tJ:5t:, *MItB£ep 

ma (tf^Tn-y^^nn?^ if— ) trifc* 
fc. 

[0047] J^«4WrtSlia»S>* ±!E*&*{£, 
^ B a B tt^7k|g^. 7 ^ (Ni (OH) 2 )H4 
0. aB3fc^Mt«^KBMfc="^h (Co (O 
H ) 2 ) 3^fe4*SI^(c«tt^^**ii:3WBB 



[0048] dCD^ 1 0 . 2 g fc^KKftU U-^A-tK 
*S4. 2g^Lfcf, T/US^M&ojaffcAfu as 

*f?BM4>, 8 0 0T;T*1 0H#ISMj£LT, ffife^* 

tptoat&v *r}vm&m\yfa ( l i n i o 2 > 

0 , ^MWOJ f)A^^ MK-^StfbHs ( l i 

coo 2 ) frt>%&2mnm<7mm±=Fx~fc&zb£>m 

0. 1 //mcO^STCOny^Ub/ (^.y^r/H-^/P 
M S^JfcfcaseUfcfc;*. 0. 2J2LtT&-jfc. 
[0 04 9] iiM2 

hjs#ij i izxmMLfzmv&?mfc- y^i8. 54 

g£ 1 . 0 LiI«^7Xh"- # — cfO/KO . 1 Lt^ 

-f^^T, »3^h*»« ( 1 - 2WL) 
34. OmL£Jn;t, tf-#-£*B!Lfc«, 

, SSt#X£ 0 . 5 L/^i^:tX5 'J-fc* 
ALT, SaaffltfcfPSrofc. 3 OM, *tM^bU 

^athm ( 0 . 22WL ) &&myteyytex 1 . 

0 m L /ftom^zx 8 b#Pe3 Jn i tz , ZCOX 0 liZLX% 

Bia* LT . t&*tt 2 0gt«st. 
[00 50] Xfflmftffi Lfzt Z\h. *K 

ft-»/y-;KNi (OH) 2 ) fotr— 7<DfrmUZti. 

tfz. znffimz. 7Emm=Fmnmffi.miz£titi\ m 
[0051] vLtcotttitmm*t>. jjEftT-a. 

* J *SfttttfO*iMI^=-'y*-/I' (Ni (OH) 2 )H* 
0 , *ga3* i ^a E B «C07j<iS^^Vl'b (Co (O 

h ) 2 ) t^^hmm.mt l zmk!DWFX'hhz\}itmm 

[00 52] c\<m^ 13. 3 7 g t~7j<ggft U ^-^A- 
5 . 0 4 g L/^f*, T)V 5 -^M-?. oS'tcA 

ft, mmmmm*. 6oo°ct-i ommt&f&tx, Mfe 
3^yp h v >r)v<m.%m , ^sfflm^ M^ittsf? 

^li^'Uf-^A" (LiNi 

o 2 ) ^wai^uf-^A^^hft^iwisft 
(Licoo 2 )*>fe4s 2mmmcoimmTTfoz>c\ 
timmztitz. si:, ^-yxt^acts^ 

a^fU b ) m^itZMfchtz hio, 0 . 2 JSLh-C* 
[0 0 5 3 ] 

1 tcTlSM LfcBRtt^TKR-ft- v 8 . 5 4 
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^5j->*ftT. mm^-t^b^rnm ( 1 . 

ALT. SJWafcfrSrofc. 3 OM, *®HfcAhy 
^.McjgJS ( 0 . 4 4W/L ) ^gi^y/Ct 1 . 
0 mL/MW^fct 8 B#rman:t^ . £ O «t 0 t T# 

^^utaaBss 5 *, **ftL. v&msm*. 6o°ct— 

LT . i^**!? 2 0 g . 
[00 54] £ comtt XMWlifTftffi LtztZh, 
it—y^fV (N i (OH) 2 ) COV—? <7)?>mZZtl, 

I Wtftofif *^=5:S tOT?.-^^. St:. SAW 
HtrEPMA (Ifi7n-7'^^nrt7-ff-) 

£ „ SAHS^t a; W h &*ti?ixM&. LT v ^ i k 

[oo55] j^<Dwmmfr$>* jjeimt, «t"&* 

^ B a B ttc07Klt^-'7^ (Ni (OH) 2 )K^ 
0. ^S^WaM^Kflg^A/txh (Co (O 

[00 56] Z CDffi^ 9 . 2 8 g t£*»ffc U f"^ A— * 

Ht#H^* .800 °CT 1 0 BfflBBftJft L T . Sfe<0«&5fc 
XjRIHSf, EPMAfciia^ 

^'kffltfV ^A-v trJl-M^M-im ( L i N i 0 2 ) 
JtPfe&'A *W»3^U-f-^A3y^ha-&»flj!ft ( L i 
Co0 2 )HW2 Jiflfitc'MftRl&^T* * i k jWB 

0. 1 juLmCQMS&WXJWh/ ( — -y-y-iv+af^v 
M KmtfcHffiLfcfc *^>. 0. 2J2LL*C*-?fc. 
[00 57] £ffeft|4 

1 fcTHH LfcSRtt«#i*fl;- v 8 . 5 4 

-fj-yftiET, mm^^h^mm ( 1 . 

6 1. 2mLfcli!Mfek#iK ( 1 . 2W/L) 6. 8 

£ 0 . 5 L /^^OS'J^-tT X7'J - L T . 
SSB8t£fi^ . 3 0 tMJL A b U V 

SE(0. 4 4W/L) JS1*>7K1. OmL/ 

*<^w^(ct 8 mean*, fz . ;«j;atuii^ fi^t 

»£riS. *£feL. HM^'JilS*. 6 0-CT-BK^L 
T. »5K»2 6g*#fc. 

[00 58] <0«&5fc£ X«B{lf#Br L/> k i * . Tklf-ft 
-7^ (Ni (OH) 2 ) C0\?—7cr>&-Wi&Ztl. 4 
fz. ^*M»^gBfSMH«tj;n{f. 



JEPMA (ffiTn-7'-7-f ^nrt5-fif-) 

[0059] jjLho^wisa^^s iiam^ti, 

*^B H B 'lt^*at-ft.- •/ ^ (Ni (OH) 2 )Hi 
0 . ^)iSI5^¥N B B B «c07j<iS^3^Vl' h (Co ( o 
H ) 2 ) b*m&-m (Fe (OH) 2 ) 

MWicsfttttaetPC* s r k wtB§*ut. 

[0060] ZCOB^ 9 . 2 7 g fc*iWtU f>A-;J< 
JS4. 2g^UA T/I^AM&oJl'fcAtU IS 
*»ffl^. 7 0 0°CT*1 0B#ra^LT. 

6, *'t*36 1 U^A^v^/U«-&IJMl3Bl ( L i N i O 

2 ) mmm&v+v&xjwhmmGmm 

(LiCo 0 . 9 Fe 0 . , 0 2 )H^2ffiil« 
M^ttSf^ffiA^O . 1 jum<r>M$£.X'(7)aJ<>ls 

0. 2JlhT'ft-.it 1 
[006 1 ] SI»J5 

mm. *mvx. -mi^m^Lfzmmmizimt^K 

<o*&*ti . OMmHt& 1 6 0 m 2 / g -5 fz . 
[0062] itfO^c^^Tkig^— >y ^r/lovS'/W M 8 . 
54g*l. 0 L«i(?)#5Xl:-*-«f«*0 . 1L 

L) 68. OmLSrjDX.. t-^r-*«H!tfc«. fltff 
L=Sr^ - , S^77'x ^0.5 L/jl&m&tzXX 5 y - 
t#ALT, fi*BBIl*ff*^fc. 3 0tHJL *IS-fbA 

h u >7 Jx7izmm (o.44 ^ii/ l ) jgi-fyTK 

1. 0mLA^flJ-^tT8B#FfSJux.fc o itOidtL 

"r»6*ifc«t»*3^i. *au maeftnf. 6o°c 

A- BKM LT , » A*tJ 2 6gt#t. 
[0063]^ xaygjf ^ff Lfc k Z h . tKIS 

y-y)V r?7SVWh (N i o . 85 Co 0 . 15 (O 

h) 2 ) <n\£-9<nMmzix. tfz, znmmz. m 
mm^mmmmiz «t *af , fe 

5:l.tOT$)oJt I It. SfffiMEPMA 

^ mA^L«--y^krT7^hk^\ ifc. SA 
aif « t= 3 v ^ h ^Jii4 LT V ^ S i k * i- 5ill § 

[0064] lAo^fiSii^ . JJEftT-ti, >t"t« 
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ms&&<V*mit->v5-)V?rt)Vh (Ni 0 s s C o 

0. i 5 (OH) 2 )H40, *S^¥N H B H *07kM 
ftrm/Ph (Co (OH) 2 ) fr/9%4S6«W(c««© 

[00 6 5] £ CDffi* 9 . 2 8 g fc*BMfc V *f~*7 A— 7j< 

*#HM^. 7 0 0°CT"1 OBSffiHf&SLT, MfeO^* 

£#ft„ zcommz. xmrnvt. epmaicj:43^ 
^siw'y^A- -yirjua^/ubm^mim (lin 

i 0 . 8 5 Co 0 . 15 O 2 )Hi0,iiWJf 
'>A37^hS-&sta(LiCo0 2 2Ji 
«^«im^T&&£k#«£ixft„ IK. 
xff K T S-T^H* 1 £ 0 . l^m«I§4?£0 
zu^VY/ B-?Jt£8!l5£Lftk 
0. 2ja±*C*ofc. 

[0 0 6 6] 

SIMM 1 fcrTMH Lfc*tt0)#IWI:- -y 2vW»5fe 1 8 . 

54g^l. OLgi^^Xt'-^-tf^O. 1L 

v a >r * y . wet a ; *>v h *.mm ( 1 . 2 * ;lt 

L) 5 0. OmL^JPi. tf-jfr-fcflWHLfcflL Mff 

LKWh. mmtfx & 0 . 5 l /ftcom^zx x 5 u - 

K^ALT, fi*WJ**fP3rofc. 3 TkBHt^ 
T- y ^A7j<it?S (0.3 2^;i//L ) ^Si^yrcT 

1 . 0 m L /ftcomizteX 8 Ut^P £ ft „ i <o i 3 (c L 
T#^fti*$8£iFi^ *i£L. ttftfttttt'K 6 0*C 
T— Qggfe LT , 2 4 g £f#ft . 

[0067] ' xmmFrWfi Lft k ~ tRIS 
-fb— -y^/W (N i (OH) 2 ) Ob— ?C0^5gfg£;fu 
4ft. iottsfcli. ^SM«MSM«^tJ;ix«f . * 

HSrEPMA (tf!7n-7'7'f?o7t74f-) 

ft. «S§P(c ^ b W*ti%tim$E LT V ^ £ k 

[0068] fiLh<o*Wtt»*»fe. JJEIfrFtt, 
3Wltatt(95*IWb— (Ni (OH) 2 
"9. SSgC^#^«c07]cBi^3AVPh (Co (O 
H) 2 ) J^fc&SSSfWictftt^^rfcSifctfllig 

[0069] ' coffin 9 . 2 8 g fc*BMfc y f-^ A— * 
'CWJ^A" 7 7-/HM« ( L i N i 0 2 ) j&» 

t&y . ^BSB^y^^A^y^ha^-fM (lic 
oo 2 ) 2mmm<^mmL^xfoh^ti?m& 
stilt, sec x-isx.v.T-frytmizxm.TmBfrt) 



0 . 1 // m C9gj!£ & TO 37 \7I^ V/ ( — -y 3 / </P 

h ) JB^ifc £ »5£ Lft k * ^ , 0 . 2 UILT& ft: . 

[0070] mm\7 

mm lttiwLfc «rc«o*»n:- •/ ^/n s . 54 

g£r 1 . 0 L^MO;#7Xb'— ^OyJcO . 1 

-f^y^ST. 5^3^Vl-h7j<^M ( 1 - 2^/k/L) 
50. OmL^JPt. b-Ty-^RrlLftfiL 8H*L2r 

a^77'x& o . 5 L/^mc-cx 9 y - tn 

ALT. aSKHftS^ofc. 3 *m^bU 

v^mm ( o . 32WL ) jr^^rc-r 1 . 

0 m L/^COM-^KT 8 ^JPXft . >I O J; 3 iZ LTf# 

4»*utiHB*^. 7K^l. ^lasas*. 6o°ct- 

Bias LT . f^l^ 2 4 g Srffft . 
[007 1 ] XHBifcfrflf Lftk i^.. *SS 

\^—-v*r)V (Ni (OH) 2 ) ^>b-?^5tf££:fu 

MWt^oa^fe^Six^T'^^fto sec S^Bf 
HSrEPMA («fi7n-yv^f^ort5^f-) 
KTM^Lftk^^. ^4"^gPK--y^-;^\ 4 

ft . wmmmz a > v &*ti?tim&. l t v ^ £ k 

^WfSS^xft, 

[0072] ULhoiJ-WISft^^ , JJEHSePli, >t"t* 
sMSIttt^)*»fI:-v^ (Ni (OH) 2 

0, ^ifg|3^'^B B a«^7j<ffi^37S-;Pf (Co (O 

H) 2 ) ^6**S(WWta«R<'5ft : P , r**rfc* t iia8 
§tl.ft„ 

[0073] i«B*24. ls£#*5y-*, JHK 
Ktt- >y ^ 3 7 h ^ #ft . £ ^-df >-7KSS 

ft;- / ^n7^h<7)^MK7kKfty f-^A— 7kti2 

5 . 2 g tfi-^L. #fe*Utfi^fttC>f ^V3S^7]c^SP 

1. TM5:4 0 0mLi:L/;„ U — S:^"— 
V~~f\,Z\m^^ fiS2 0 0°C(CT4«fr B 1. JPIKLT. 

yjc^ll^fl^^ft. 

[0074] RWTfJL y -S^ft, 7j<}5tL. El 
ma* 1 0 o-CtdrtKL ^t*S*ft» '<?0J; 3KLTf# 

6 ti-ft 19* Sr x^@f/r , E P M A J; h 3; ^ b Jlt/- 

U f-^ A - -y ^r/Um^mim ( L i N i 0 2 ) 

o, mm»&v+vj*3'<fVhn-&mKm ( l i c ©o 
2 )^^jt^2 mmmcnmm^xh tmmzti 

ft. IC, ^-^xm^MSffifcTft^FOT**^ 0 . 1 
tJLm<DMZ±Xcr>aJ^)VV/ (- ■y^+37^h) H 
^Jt^M^Lftk £5. 0. 2lJl±T*oft 0 
[007 5] HlfS^j8 

HffifyiJ 1 fcTIWtSHIWfcSR ^*BKt- v 
§ZM4F«f* 18. 5 4 g & 1 . 0 L^mcDtfy X b" 
_^_p^O7j<0. 1 LK^LT-^y-Sr^ft. 
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2t;l//L) 17. 0mL£3P.i, b-# 
-**ffltfc«, JWPUS^, 2S#X£0. 5L/ 

>t. 3 OtMS. *BMt^- h 'J ^AtK^SI ( 0 . 11W 
/ L ) £ jabK^fcrC 1 . 0 m L /#<75»£T 8 Rffia 

6 0 °C*C— B L T , m**«j2 Og^ 

[0076] iC0^5K9 . 2 7 gtoKiMtUf-^A— * 

JS3. 8g^i^us, Ttvs-rm&'oBuzjjz* m 
mmm^ ,700 °c-e i o smmR t r » m^m^ 

*'Q*#y*^-y^l'*&IWl5ft ( L i o . 9 o N 

1 Oi . 9 5 ) *»^!fir"3. ^ifgU^'Uf-^Aav^Mt 
M«(Li 0 . soCoOl 9 5 2Jg 

o. 2ja±T*-ofc. 

[0 0 7 7] £tfcft|9 

SraCHffffi* 18. 54gtl. 0 LM^7Xt' 
tf«JD*0. 1 LC4)*LT-*5y 

*»SK(1. 2WL) 17. OmLSrSPi, b*-# 

-zmmLfzm. imv&wt,. smxxio. sl/ 

fc. 3 OtMIL yfcig-ffc-J- h 'J >7AyjQg}S ( 0 . llt/l- 

/l> ^si^yrtn. omL/^ww^-csiisia 

ttM^Mfi*, 6 0°CT— B^'MLT, *&5fcj$2 0 g£ 

[0078] ;«»*9. 2 7 gtakBMfcy^A— * 
JS4. 6 g*«£Lfc», r/i'S-Mi^oerfciAit. it 

SffH^* ,70 0 °CT 1 0 RffiBRlft L T , Mfi^tt* 
*»afc. rco»5feli. XJRHfif, EPMAlciSa^ 

+'t** 1 Uf-'>^->y^Hi-&iWMil (Li,, i N 1 

0 2 . o 5 ) j&»63r9, Jtli*»yf>A3^H)^ 

iWfclft ( L i J . !C00 2 . o 5 ) 3&>^«2*flHI 

raSHRJS : P , C*&ifc3WBK&*ifc. Id, *-y'x« 

5, 0. 2JELhT»o/s. 
[0079] 1 0 

SIMM 1 (CT^S8^tc««W*iWb-«y^l^»tiSr 
iJGBFFft* 18. 5 4 g * 1 . 0 L§iM7Xt' 

X7'j-c, ryt-w^yttT, iSffisA/kb 



2WL) 15. 8mLt5ii$is|7(QtM 
(1. O^E/tVL) 1. OmLtSrill^, b*— £^ 
HLfcflL JWPL** 1 ^, 3*^*0. 
^tX7'J-^AU, aSMBilSfPSrofc. 3 0 
*BMfc-f- h 'J A*jg?« (0.11 ^E/k/L ) $■ 
£I*"y7' ttl. 0 m L /toWfe"? 8 Bf |SC9P Z_ fz . 

6 0-C-C— B«*LT, »*»2 0 g 
[0080] 9.27g toKlMti; ~?-<7A— yk 

5fi»HM4L 80 0W1 OBfra'MaJttt, Mfe?>»* 

^Cf»**yf-^— -y^a^WflSBJ (Li N i o 2 ) 

0 , aUMWJ f>Aa^/t/ hftteftfttHl ( L i 
Co 0 . 95 Cu 0 . o 5 0 2 ) 2 Ji«iItf>J* 

tte^-cftSifcjWBB^Wi. set, *-^x«^- 

0. 2JSLhT*oJt. 
[0081 ] MifetflJ 1 1 

S^fe-?^* 18. 5 4 g * 1 . 0 L§I^7Xt 
-^-^^*0. 1 Ln7]-SctTX^y-^#/t„ ZC?) 

*5§M ( 1 . 2^/k/L) 1 5. OmLtSB^V^^ 
•^A*^R ( 1 . 0^E;k/L) 2. OmL^^JPJt, b" 

-#-*«BHUt:«, JWfL** 1 ^, MfS^'x^o. 5 
L/7>c?)fj^{;TX7 y -n»A LT, S^flBft*^ 
o . 3 0 M*. *K-fb-t- h 'J ^ A?J<M ( 0 . lit 
/W/L ) &£l^y7fC 1.0m L/t><73M-^T-8B# 

L, m^ffifflMS*. 6 0-CT— BISSLT, »*82 0 

[0082] i 9 . 2 4 g fc*fWki; T^'y-A— ?J< 

*4. 2g£»6-Ufc», T/lStl^oli'CAfi, H 
IgiffflM^, 8 0 0°CT'l 0B#^Mfi£LT. Hfe<0*&* 

h XV- -y irjvcmftm. ^mVHSSSlMMmiP P> » 

WWyf/A-yy-^Mti (L i N i O s ) 

a»&2rD, ^ifgP^y^^Aay^Mi-^ffi^ (Li 
Co 0 . 90 Mg 0 . i o Oi . 95 )H^2li 

0. 2£Lht**ofc. 
[0083] »6^J 1 2 

1 fcT«^l©KWtcSRtt<?5*»fk^ 'y *rMf*t>l£ 

18. 5 4 g £ 1 . 0 Lfi<7)^7Xt' 
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**»E(1. 2^/V/L) 15. 8mLf:iSi7;li- 
^A*JS«(1. OW/L) 1. OmLis^JPx.. b* 

ofc. 3 *Rflr*-hy>.£.#i*SI (0. 1 R 

/k/L ) *£I^y7K 1 . 0mL/^c7)StJ-^-C'8B*p 

u ^sasaa*, 6o*ct-hi6«lt, »*»2o 

[0084] £ CO^* 9 . 2 7 g fc*»ffc 'J f"7 A— 7k 

»SHM* .800 °CT" 1 0 n$fgffiy£ L T . S^Offr* 
SWfc. xKHBf, EPMACri&rmvi^ 

^m^)^i^-y^)im^m.im < l i n i o 2 > 

9, ^^'Jf-^Arj^VPh^^^ ( L i 
Co 0 . 95 A1 0 . o 5 0 2 ) frhts:&2mmik<nW. 

/ ( - -y rm'/P h ) S^JtfcSHS Lfc i: £ 5 . 
0. 2J2LtC&-*fc. 
[0085] ggfifcft 1 3 

& Z&ffcfWJi 18. 5 4 g £ 1 . 0 L§i«^7Xh' 

7mm. (1. 2t/l/L) 13. 3mLtilf^y* 
$M ( 1 . O^E/k/L) 4. OmLfc^flDX.. b*— 

£WH!LfcflL fgff LSrtffe . mmtf^Z 0 . 

3 OiHfc, *»fb+ h U <7A7Jq§?£ (0.1 3t^/ 
L ) Jgl^y7t:t 1 . 0 m L/^(0fiJ-^T'8^^jD 

SiWSHfrK 6 0-CT— B&MLX. mm)2 0 g £f# 

[0086] ' 9 . 3 1 g fc*»ffc U f"7 A— ?k 

fg#HM4^ 8 0CCT1 O^ra^LT. £tfitf>»5fe 

+<&*#Uf-^— >y*A*&«^ ( L i N i O 2 ) 

3&»6*"5, £**#y*^3^h»&iWl3fc ( L i 
Co 0 . 80 Ti 0 . 2o0 2 . j ) *>6&-g.2JIffi3t 

^^KTS^B^ 0 . 1 ju m * 

( - > y $r/n- rjvsvp h ) M^tt&Mfc Ltz t £ 
5. 0. 2JELhT*o/i. 
[0087] 1 4 

UK- v ^/P t ffiffif ^y'7AJ:S8 5 : 15 eo-ft^M 



i<?D|&*(i, It^Mf^'l 50m2/g?*-)ft. 
[0088] ±IESB*t«*Rft— Tvl—v^^A^ 
^SrSZLiJeBfrPft* 18. 3 1 g ft 1 . 0 L®fi<7)/Sf5 

xb*-^-tf^*o. i l izfim. txxyu -zntz „ 

/l- h 1 . 2t;l/L) 6 6. 7mL£3Pi., b* 

Lfcft, JWPUfr#6. mmtfxZO. 5 
L/ftCDWfelZXX? U -fcrSfA LT„ SSSJt^fi^ 

0 £ . 3 0 *K-ftt- h U -7 AtR^S ( 0 . 43* 

;k/L ) ZMMtfyy'lzx 1 . o m L/^fij-^-r-ssj 

[0089] c\cr>m^. 9 . 2 0 g fc*»fkU f-7A— * 

mrnwf&*. 8oo°cti ob*bwii£lt, nfe^* 

MWmfrt> . tf't*** 'J ^^7A^ >y ^t/^S'-t- y'7ASa 
( L i N i o . 8 5 V 0 . 1 5 0 2 , 1 5 )H 

=5r0. $UBM&V+VJ*3*Wh&&WtMfo ( L i C o 
0 2 ) ^6^^2if«^£?)^^m^T*S^t>& i 5III$ 
ttiZ. It, t-yxf ^ffittS^Ii^ 0 . 

1 ju m coi^ $ i xco a rtjv h / ( - 7" ;P + a ^iV V ) 

m^itzmfeLtzt^^. o. 2m±x'$>^fz. 

[0090] mWM 1 5 
ffiitn -y y;t^h n A i: *■ 8 5 : 15 <0-ft^ilfitIfc 

•c«^Lfc*»afc:, T>-*-^A^3r>-#ftT. as 
fo lt . -im^ms L^mmmzimnTm-ik- -v 

[009 1 ] iJE*K<7)7fcgfc 'y^-^nAiSi^i 
^H^i-?^* 18. 2 4 g ^ 1 . 0 L§i^7Xt" 

-^-tf^TkO. 1 Lt^tTX7y-Sr#fc« t\<ry 

*j^S(l. 2^/L) 6 6. 7mL&JPi., b-^ 
-*«HL>t». JM¥USrtf*&. SsS^'x^O. 5L/ 

fc. 3 OiHI, Tk^-fb-y- h »J ^AtK^ ( 0 . 4 3t/l 
/L ) Sr^M^yTtT 1.0m L/^C7)#I^-T'8Btra 
Jpx./^« ZcoiolzLxn^ittzVcM&iFm. *3cL, 

sswesasff'. 6 o t7-B» lt . »^ 2 5 s & 

[0092] -com^ 9 . 2 1 g fc*IWty ^<7A— 7j< 
»4. 2gta^Lfc«s 7/litISoti'tAfi, IS 



(11) 



WSff 10-236826 



mmm%* , soo °c-e 1 o mmm®. t x s 

(LiNi 0 . 85 Cr 0 . 1 5 0 2 )H4!),SI 
SHf*fJ^A3y^h«^«fl3Bi (LiCo0 2 )H 

fc. *-y'XtMaCTSf«i)!)^ 0 . 1 m me?) 

aSLftkiis 0. 2JSLtC*-5fc. 

[0093] mmm i 6 

■y ^ - v 6 & & r.<m?m3i * »fe . £ OH* 

*ti , Jt WSt# 14 5mVgtft-)fc. 

[0094] ±fS^<7)7KK^--/^;i'-vy^y*^ 

18. 4 3 g £ 1 . 0 L§i^#5X 

«X5'J-t. TV^-^A-f^yffftT, tel^A/l. 

(1.2 ^Jk/L ) 66. 7 m L SrJnx. , tf- 
#-£*H!L:fcflL ififL&j^ SfR^xSrO. 5L 

fc. 3 0?M£. b 'J ??J>J<mm. ( 0 . 43W 

/L ) &%MtfyyiiZX 1 . 0 m 

flux.*:. £Oi?tcLT#^^*fcM£?Fi§. 

[00 9 5] £ Ott* 9 . 2 4 g fc#»ffc U f"? A— yR 
JS4. 2g£fi£Lfc»* TVl'S'WHSoHrteAiU IS 
SSffl^* ,800 *C-C 1 0 B^l^sM L X . JS&?)^* 
>IO^{±. xneifjf. EPMA|;J;?.3A7i/ 

i(liNi 0 , 85 Mn 0 . t 5 0 2 ) ^^9, i 
JMfc^U-f-^Aay^MB-^Kft* ( L i Co0 2 ) ^ 

^S^T'COrm*/^/- ( - > y ^/H-nys'/l-h ) M^Jt£ 
MSLfcki*, 0. 2JSLfc"C»ofc. 

[0096] mmm 1 7 

+*l LX , L fcSmWfc«R«*IWt- 

•y ^ ^ y * y t£h nace^PB* s- »fc . £ 

{4, it^fflW^'l 7 0m2 /gX'fc-?fz» 
[0097] ilEJS^/K^L-'y^^^^^^^r 
£ ~&^T**7fc2 1 . 4 6 g Sr 1 . 0 L§l«*7Xt* 



*JS»(1. 2WL) 6 6. 7mL^jDx., tT — jfir 

-*«HLfc». HffL^^. mm#A*o. sl/ 

fe t 3 0?K£s *K-ft7" h U ^A*iSJK ( 0 . 4 3^- 
/L ) tjgJt-KXriCC 1.0m L/^COfJ-^T8B#ra 

mfvllM4^ 6 0 °CT*-BiaS LT , 2 8 g £ 

[0098] £C9^* 14. 4 5 g \,Z7\mit 'J f">A- 

igS5»BM*. 8 0 0 °CT" 1 0 B# fiMfiJc LT . m&m 
£<7)^<i. xHHIfif, EPMAfcifcrrr? 
/VK -7 7-W7y^y«fl i^^«?ffitR 

flSft(LiNi 0 . 8 5 La 0 . i 5 O 2 )^*0. 

mmtRtfv ^^^/vhrn-swHtm ( l i c oo 2 > 

6 4 § 2 JB^t^TO^T- * £ fc tWSs Z § ix^c . 
JEfc. ^'Xl^SCttfiffl*^ 0 . 1 /x m 

*)iytb^i;£^. 0. 2iil±T'fc-.^ 0 
[0099] §^»J 1 8 
M-7^WJ^A};^8 5 : 1 5<^ffc¥M» 

•y sr^jjr y ^ A*^^ hzjxm^m^mi . £ <^»* 

«±, it*ffi«*n 5 0m2 /gT'fcoyto 

[oioo] ±iB*R«*»ft:- v ?vm? y ^aj&^^ 

^^fe-?^* 19. 3 8 g *■ 1 . 0 L^McDTv^X t 
-^-tfO*0. 1 UC^LTX^y-^*/^ £<7) 

2^/L) 14. 2mLtBK-7^ 
*JS»(1. 0^/U/L) 3. OmLis^Jux., 

-*«B!LJt», iHfLw, mmtf^zo. sl/ 

fc. 3 0^-M. TR^-fC-t h 'J ^AtK?^ ( 0 . llt/P 
/L ) ^TEM^vr^T 1.0m L/ft<r>m-&X'8mm 
Mz-fZo ZcoXoizLxn^tifzikmZiFM. *^ct. 
VMKHMf . 6 0°CT-BI^LT. ^**^2 1 g& 

[0101] zcrfflj£9 . 6 5 g^yjcffi-fcy f-ry-A— 7]C 

*&4. 2g^u^ r/i^s^^oerfcAii, is 

3SS?HM*. 8 0 0°CT"1 OB^ftSMfiScLTs Mfe«a* 
Sr#7t<, £co^*{4. X^miff, EPMAtiiny^ 

^-y^awj^AcDiK^flf. m^mm^mmm 
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iggj— v ^ . HBfi 3 ' ^ h mfffiM&i b Sr 8 0 : 1 
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jfcfcfifc. JtHEWaU 6 0raVstli 

[0103] ±ta^<7)*K-fti--/^n>'S;|^h^3&^ 
3:4 "iJCBfflB* 18. 5 2 g £ 1 . 0 LSMcDt? '5X 
t'-^-4JC7)7j<0. lLfc4MRLT^5U-t»fc. £ 

( 1 . 2^/k/L) 15. 0mLt5gKy;kn 

-^A*5§M(1. Ot/k/L) 1. OmLfclfflH-y 
J-y>-MQg?g ( 1 . Ot/l^/L) 1. OmL^SrSD 



o. sL/ih^w^fc^^u-fcanALT. mmmm 

Z'fttotz, 3 04Mft, b U ^AjfogiS ( 0 . 

1 ^gl^yrtt 1 . OmL/ft0m& 

yJofcU «$U@tt»tt>. 6 0-CT- B«*LT, 

2 0 giflft. 

[0104] 9.3ig takKfcy f-^A— ?j< 

SUfflM*, 8 0 0°CT1 0H#|SJMJ£LT, SfeO^* 

^3^^ biJHi^iWBft ( L i N i o . s 5 C o 
o. 15 Fe 0 . o 5 0 2 ) a^Sr*), fWStfU?"* 
AnA'^hy/W-^A-f ■•/ t- U ^A^lg-ft^ ( L i 
Co 0 . 9oZr 0 . 05^0. o 5 ^2 . 025) ^ 

ts£hi ligc^tsftfe sit snfc.se 
^--^xm^BHKffifce^aiir^t o . 1 jum« 

W^tzb^h. 0. 2J2LhT*o;fc. 
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rnmm 2 xmmtfz^m^ u f^A_ -y rMstsmfc 

»(LiNi0 2 ) s&^SrO . ilif^'U^i^yS/P 
M*£1MH*i ( L i C o o 2 ) 2S«itfe^« 
«J*ft0>»* (IEffi*£Wf) , T-fef^^^y? (* 

*Jt8 7 : 6. 5:6. 5CtJ:<gSU, "&«Jtt( 

X^-y^^L (^12 Omm) fc&afcU 20 0k 

g/cm2 coJE^jtcTJ±*L^. MffiT. 1 5 0°CT 
1 7B*ISB6*lL-"Cs jE*£fNRL)fc. fHtefePJKR 

WM'Jmfl (tS20mm, S§0. 2mm) £ 
fflv^ 0 472,. -fey^lx— ^— h L-TjK'J tntl/y* 1 ^ 

[0 10 8] ifc. ^McVffiSU. SftK*KUf-^A 
( L i C 1 0 4 ) wrntV-^-t^-biM ( 1 
M) tl, 2-^ h^fyX^yiOl^lll ( 1 : 1 ) 
X\ *#£2 0ppmJJtTfc Ltzi>CD%mw ZtlZ± 

Hl^-f-id^Uf-^A^^-v-^ffi^^M^ 
Us itltfflV^T, «S«tt*l. 0mA/cm2«-£ 
«SU: U WMJE4 . 2-2. 0Vc7)r B TCM«2r^ 

>j ^i?j±r.&.mm<7y%mmm* i8 2mAh/gi:ii 
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[04] Ji, JJEzKBHt- 7^l3A>ib«Mlf 

( fS* 5 0 0 fg ) T* * . 
[05] {±. ±ME&Mfc--y'!r>l'3J<;\shCD®.?Mmco 

EPMA (ffS7n-7'-V^ort7^f-) fci 
&*ittr£j5^t53E (figfisiOOOfSOT**. 
[06] 14, *»J1 ^^^T#^^^SP^--y^- 
/H'Jf^A (Li N i 0 2 ) i&^&O, ^SgP^'nys' 
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